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GTDW^r^ netd sound mlDrmatiaii (o jude th^ir 
nuiiuipia#nt dKiinan:: on arginic ve^tJul* pns- 
ducCion piTLC^Lze:: ui C ali^oouAj yet p^citij: inlimLLi- 
bnns scans The Or^nic \fr^tible FnxincbDmn 
CaMnnua S&ne:: can:n:±: o< pdnlicadonr wntt&nby 
him advisors and speinalcTts Irain the University 
of Calilmnua's Divisum of Agnc^tuiE and NiLTmal 
Pesomces Each pubbcatian addiesi^s a l-'^y asfemt 
ot ar^nu: jsoifaj^tiDn piHctu^es a^^kiiJ^lf to all VEg- 
etilSlff crofc. 

Or^m: sdH fei^t^ nona^nmiE r: guibdby ti^e 
j^Tifcrophy Qi 'jeed tlit sa]l ta ie^i tlit plant " Tlus 
lictsic proc&pt IS impknientBd tlnau^ a :£iies of pmc- 
tices dei^^iHl (o inciense soil oi^iui: matter biologi- 
cal activity, and imtiMnt availdniliCy For tlit nnren? 
list ot appiDved piactu:es for arpmc CErtiiication, 
GeBa«U5DAHationai[lemicFrograni(WCe} Web 
^(b at http //ww^T ants usii gatfnDjVindexIE htm 
Adding Di^ju: materials such as covet CEop^, cmp 
lesidaes, and c^mfosts ta culbvuted seals over bm£ 
tnnljt: soil orpnic mattei and impiDves the abihly 
ot thf loil ta supply mitnenb: The ultimalB ^alzra 
li&althy tertfie, biologuzaHy Eictive zdH with uiujiuved 
stnichir^ and enhanced JuitiiEni availabihty Orpnu: 
mafUL^mfni pnu:tij:es stnv? (o aptnuuE divene bio- 
lop::al f^ocesses in the soil to create a complK^ envi- 
lonnunt dnt enscies aoEqualB nutntasn to the czop 
Poz a dL^nrzaon ol lelatEd sail maim^meni pmctEe^, 
see 5af fti7Tiiij.T?a.n if mtf on! Quifitv^ O^jcc ^Tir^ 
(UC «JF FubL:aaon724E, http //amcatJo^uDiavir 
edii/pdfr?4E pdt) 



ROLE OF ORGANIC MATTEK. 

AND HUMPS 

Increasing soi! oiganic matfer i^ a Jify aspect ni 
an Digimc prnduction i^tEOL Toe loonatKin and 
deDamfantKUL Dt 33]] or^mc iraft&r aic fundamental 
hie-fTCoyjating piDcessts tScil sId:^ aj\i release enprg^ 
derived Unm phn^ccynQieios Soil ccgmij: ma^eris 
ir^mly the pioiiict ol rmcnj^ial and fsunal deDompc- 
^tinn ol plant rastcuES Tjie decanif asitiDn ol plant 
madue leads 1d Qie ^DcniatiDiL ot jmiruc substano^s, 
which oanstiHiiE 70 to BD percent of tiE or^inic ma(- 
tei in most scib The raraamm^^Dtloi^mcncittifris 
temKd 'hghJ Intticn cr poitiLTilale or ginic matter^ 
and iz oamps:^ dI a cantmuiim or matEnal Tntigmg 
fnrm lecifntlv rldpiKitEd hJder t] ni^Jy decora rocpd 
iTTTQirn^ I jtJi]*! plan! iPTii^n^r Sdls V73th hi^ur cinf 
ctmtEni: m lempeiaiE chmatES ^neially have thf 
most sail or^nic maflar In CabloniLi^ ar^unc ncittEi 
typusEy jmI^s ^ 1 to ^ penan! ol the diy ^esglii 
ol cnltnated a^iojlfuxBl zeds and 4 to d percEnt ot 
iintiUed pastuTE i^ils S^udiEs have sjidwn lhal U e 
TLomuily not pa:::^le tn mjucase unlaigin^ n[att£i 
by nxne tl^n 1 pendent, but e ?en an mcmaiz ol this 
mnch can dmniaticallv znpnrv^ soil Iditih^ 

Dun]ig the louna^ii ot ^^lI oi^mc :uirte, Tintn- 
entriTnchasmtin^n W,p^:^]iuiiu^ jl^ andsulfui 
(S) are tncorpcniied mtn ihE laJ situ::*uj^. allowing 
the 3ad to act as a ^esemoir ni tltie and ntlkir nntn- 
eoh: The dea]n^sLdon of izid Digifiic matter JElem^ 
esjmtnents a1 wliiJi ixm t tlievt^coni? a^^ailile lor 
plant uptake 'Z^Tj^ir±iy 2 to ^p^iceni oJ ^]il oi^mic 
matter decompi^ses annu^y &il uremic isattax 
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cantmic a lunnbEi al fnidanrL:: tliar T^zy in can^xi!^- 
tian and ib^tivity fiuimir l: Ab moiTt re:n^:tant aiid 
iTGL^ini bacbon dI i^dH di^iiu: matter It i:: veiy :Jaw 
tc dBcon^xjue [ind ircLy Inrt icr hundxedr ol y^3iz 
Plant itciduer that aiE ln^i in caiton |C) and Idit 
in nitns^n ^udi a^ ^traw oe canc^alfc:, decanipcES 

that conlain liigh bvpji: ol nitrDpn, ^iic3i au yDimg 
c^iEab and kgiunec, ibconipDiie qmckly, piodiioiLg 
lecz: iumuE= Although (lie pnx!e:z: al ar^nu: mat- 
ter ioimatiDn iz ncil wb£ undfin^cod, i^ m d&ax tliar 
injireaiang th£ amDunt o< roil hmnur unpEO^K aiil 
pn>peit£c [Old oop giQ^^i 

Tlif dacampozitinn ol ar^inu: nub^Bi in :3di1= iran 
pn>vid# ^^nifkj^ant quantib^:: oi 3«v&ml important 
nutnentr A portan dI th& lutiopnliani Drgnnn: 
matter i:: converted into plan!- available nunend 
tamL: inuJi a: iimmDmiinv (NHi*} andnitrale [NCb'J 
thiou^ Ihe pn^ce^r ol nunemli^Tian However, 
the timing and anu^unt oi isin£iali£a?iD?k otten dn 
not couic^# with ciop lucd, luaking in-neaion ter- 
tiliEktion necKzniiy Tlu:: hdi ol irynchnniy b^twesn 
mho^iL mnvialized tiom or^njj: nxL^r ml ciap 
mta^n uptol'^ ir a niapr diaOsn^ lor JErtihty man- 

a^mpnt in nrgimr rj^nTiir Orgmu: Hotter 117 a ^lod 

:zn£rce ol plujEpliom::, a:: pSia::pluni:: i:: mmemli^d 
Irnm orguuc nutter it b^oirf:: ai/aibble Inr plin^ 
^Qirth or becomes bound to irol mmeml:: Orginu 
matter £: alio a oigmhjiant roiuce ol nuzionutiiEnt: 
:nidi Dn lion (Ifih, copper [Cu I and cue \Zs)^ 

In addition to Tupplvmg nutiif nt::, ^oil orgmic 
maH&i luipiuve:: 3>il lirtflily by importing bvorable 
chsm^al and physcal attribute:: to ^oH foil or^inu 
matter can buid imtnent:: tluough the pnx:e2= ol 
cution #'^ian^ Ammonium (tJHi*}, caljzium CaJ, 
magu^^zom (M^, and psiaizauni (t^f aie nutrient cat- 
loru: thai iue held on cation €>clun^ ziter on orgimc 
mader Tlif cabon e^chan^ cafEicify ol soil oi^imc 
matter can contribiile from IQ to 70 percent al th^ 
ioTal cation e»zhan^ capEicify ol soil Soil structure 
is mtlueiic^d by liu assooabonol soil oi^nic matter 
withiuuieials to lonnaggie^les Aggippte Lom'o- 
tian improves soil structure and waiter inMtatiDn 
and incfiases wn^er-lio^ding waiter capacity Iliese 
changes improve root gnrnih and provide habitiT 
lor iL Hiniedity ol soil orgunsms Soil oi^iruc mat- 
ter enhances nutrient cychn^ provides h^Kal ior a 
diven^iTy ol =oJ or^imsms, aiul creates a tavarable 
enuiiuiuueni tarpbmt gro^tK 

HOWTO DETERMINE MmUENT NEEDS 

Cmp mitiEiil rpquneruenls znd the n^tnenJ-su^rit^ing 
^adty ol the inil dictate ihe mana^ieenJ pmcbces 
npcasinjy ftK soi^asslnl ciop fmaiuL'tion Sal tesdng is 
essji^ Jiir the azKzznent oi nutrEiU levels, ardiiis 



otten requued lor orgimc cerbdcation Mana^nunt d 
nutnenis :7uch a^ phdjsphorus, potassium, calcrum, 
ma^i£3am, and si^hir should be ilirected to^rard mis- 
mg these nutrunts to optneal leveb m (he soil as deler- 
irariEdby soil testmf nmsphorus avaibJuihty in loils 
wnSipH peater than D D i: asse:i3d by thft Obentaiar- 
b<ina^ te:^, lor icoE: with pH lesi: than b D the niay teit 
tsuiEd In rrdist ^ ^ti^k production aie as m Cah^Dma 
^DilpHis ^E^ts than dQ, so this liticussion mQ locus 
on Q\£ Osen bicadnomte soil tes^ Natural leveb: of 
plvrpJior^^: in nust CahEomm soib i^eie k^miErE^ less 
th^nrQ f^mi OrerYeaETOllertih^tionlar canimen^ 
ve^ei£ile pnuductioiv lields now lootmely liave loil 
plvtzphorus ^eater than bO pjm along llu cooit, and 
^Dme^har lesi: m dte intersDr valleys Fhosplurus avaiL- 
:&i]Srty i: ledoced at lo^ soil temperatures iLe , c bO'P^ 
or t^D^I and as a result, oopc gcownm du cooler 
port oE tie yeaz need li^^iert'iei:: ol avaibble sol plvis- 
plwrc^: lor gxxi powiii ^^pronmate n^ adequa^ 
values Iram tl* biraiomte pliocpJorus l5st lor warm- 
anl cool-sean^n ve ^bb^ are g^^nm table 1 

Inble L Ade quale sod phosphoiuf levels 
bicarbonate phosphoiuF te?t? 





Adeqislei<nl 
Flevelip^mii 


a»t-:£a::i>iL te^c t^lts 
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Con^xct and ctitamcnguiic lertihien: are ^kkI lounss 
ol phcc^nSiaris it IS iruportnnt to monitor soil phos- 
phorus levels on a yearly basis, as soil pho^rphorus 
can lapidly build up lu^ to leveb wlien compost 
ard otlifir or^iToc imerdments are ui^ Eyce nave soil 
phasphorus caniesult in h±^ phosphorus corccntra- 
tion in held runoll, ^hxih can impaiE the quahty oJ 
surface wafers such as nveir, cieek^ and lalies 

Sod potassium level i^ best determined by an 
ammonncu acetate e>traction test In ^neral, d soil 
potassium is greater than 200 ppm. no increase in 
yisld IS hbely to be c^tained wi^ additional potas- 
sium fertih^tion fioivever, maintenaiue applica- 
tions ol pclassium may be liehnful m replacing soil 
potissEom that £s leruoved in tlie nzrop Rir soils at 
less than 15) ^^nnpafassium, tertih^tion is warrant- 
ed Cois^xists and some or^uuc lertilnec are gifod 
3Duices ol potassium 

Calcium, ma^ie^sum, and sulfur are usually pres- 
ent in the soil and in im^tion water in sulhcaent 
qcontities ^ adequately suppt^ a crop Inverysanf^ 
ojin with low le^ls oi orginic matter, sulfur avail- 
ability maybe hmrfed, but ivjrrrcJ orginK practices 
fa-^hcataon ol nximpast, use ol sulfur as a fungi- 
cide) typicalLy nmintam adequate leveb ol soil sulfur 
While neitlvr cilcium nor magnesium a vaili^ility is 
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□E^EiL lnsrting Inr ciop mitnticn. in^znu h^ilii:: ichb- 
tivdylaw3Dt] LsLnmn BJ\i/Dr Ingh nnLgn&iiEmi con- 
i&jil CBfiro^t m p^nx :z]i] ^tmcnifc and dow waiEi 

iniflhiatKIIk IlkiheCE LTn-mT TTThrT VPr ALi P iliL-a hrm fE^ ETTI- 

mnn IjuiTiiib]!? cdLimnkg olcrmii tiiI fa Ip^ m ihs nxicrt 

In or^uui: ^yrt&m::, EppiopnatE nitm^n inaiL- 
a^juEnt CE^LiiDl be dncrCy mlEned liuiiL a initiplf 
^oil (Birt UhBl'^ ronu^oihoml p^nducboiv in vlujih 
mlinpn niarQ^mcjit IT based en the ii:e al -nlg^l^^ 

iann: jkiLiugED noiiB^JUEiii i::~baisd cm monipuliiiing 

rrrgimi^ ^ngrrrs^r nf Tnhngan or^im: mtlD^n irnurl be 
nurCUlJi^d thlCU^ ihE nrhrm jrf rml TTnrTT4^FT"htf3incP 

oi r: a^sibb^ loi f^nt uptiLe Altiinu^ thu piDceiz: 
can :^iippiy a ^gmdcmit quimtity qI mtiDpTL B:±nia^ 
injr di& ajTcini] 3nd tnmnE qI nitnaEEn hm i i^ ct^Ti mfirm 
IT ccmj^ated btcBuix a Tmntcr [d ^adoc: :ktiE4rt ths 
prccKT TSie mmt insputinl oJ i}ifi3 iacftsr^ art an 

■ ^Cnl lenrpciafam ManumTrggH-m Tr-mn^Tfiraur 

belnw ^OTrtQ^hjbTif iiboT^ tiut lernpemTnip. 
■mTTiirnTi ra hnn miiiEaixs :^ zoA hEmpEiatui? 
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> ^cnL niD£7hiie Mm&iali^bnnpnx^Hd:: rapidly in 
moirt Loib.bnf r: inKihatedby either eresz^wly 
^^t DT dry caruiiliDn:: 

■ TdLi^ piiuz^es Siil hUngt rtirtnilatt: a 
tiiiupcniybmrj ct ininrDD cd o^tiv^Sy, which 
dfichnp:: cm?! ihe oini^x ol da^ nr w^eb:: 

D&ipite the complE^ intEiacbanr dI thBCE factoc:, a 
iDHgh trtuuiL^E gI nuneiah^tion tKiin soil ajguDC 
iiia?tErc^nb& inade biL:ed on the airiDiint dI Drpnii: 
mlm ^n pipir^nt in the n^ [Uki the penzentn.^ dI thar 
mbo^n h^ly to luinemlue d^7?i h ^^^n pEncd oi 
time The icl^i^ingpnjc&lui^ iieD3b&siiire(h>licr 
e:;teutin^ t^ osiouni of mtnr^n hbelv ta be mmedl- 
isd iKim ^Diloiginu nuttpi 

Tlv hi^ ^tBp iz to ertinutE ds ^luonnt dI Di^nu 
nitnjpn m the 3iil The cnnbe liane diiedly by a qK- 
oahffid bbtHJitDTV t&j^ ^^ i^ can be intenpi imrw tli£ :nil 
oiguuj: ma^ET conipnt in luict agnjTultuia! =c£r oigin- 
ic lutiopn ooniii^otec ^^mi-^raately 7 jKECEnjof 311I 

tioL ^}:e= ptj:e kl the t^p 1 hot l3D i3nJ oisoil Airtin- 
daid euturote dI oni wei^ t= ^UKJ.DCG pmonji: ri diy 
oMi p5T acre-lcot \±^n\ Ifilii.DIB l-g / iOD cubu: metea 
Tlv Di^n^ mtm^n conJEnt ol a zc^ willi L peicem 
nrgcnc irabtEi would be 

4.DDD,DC0 lb :xq1 X □ □] Ipeirent arginai: maitEfl X 
DDr (percent N Hi nr^mc mattEd =2 EM b or^nai: 



The :;e«iiid i^tEp iz ta trtunaJe the peicenti^ ni 
^deI nrguDE nitnsgEiL IJeily b mmecalirfi dnnng th£ 
crop cy^ L:d?oi^jnry mz^ahon rtibiien ol daom:: 
al Caktionz sDib: hav^ ^hown thai, at bed, about 2 
peicem Dt ::deI nrpinic mtm^nir nunEi:i!Lsd ma 
^incnthpenDdaf77"F(:]?Cl Rir a md with 1 per- 
cent ar^inic nukftei; Aal wnnldbe 

2,BC0 lb or^mc N/ aci^ XDD? [peicenl q4 or^n^ 
mtnt^n ihiT luineinJi^:^ = % lb phmt-ivail^le 
N/aci^(o3ts/lu| 

llv?peicenJ ertinatE Inr nitni^n a^ul^ihiy Jor a 
dioit-^Ein snmiiil cn^p [aikbe ad^oi^^bl to nt tie]d-:pe- 
citr condition:; baned an the faclor:: pxeTiouirlr 
decdijed Fnild^ tl^t are jfKin>Jer-nnpden l^i^p the 
entire =cQ nurture moETt, While mnch or the nmfare nnl 
m Qnp-nn^nl^d tieldinciYte ^^^ry liiy IT^ 3bI &in- 
pfcUujy dmnLg spnng aiki till cropc ^ lower Ji.'ui Qiaf 
inr zvamzmr i3upz ReUn m^nch any Icnm al redomd 
h Tin eg E pnk:ti?a d lBTd '□ Ivi'JE zbwer nitro^n :^unpr- 
ali^Hun Heavy clay ^dlI r: iniziE reihlily walei^ ^d 
by JEHi nr mLKaJun, end cKcti^iE JuLiuEn ppniNPmnpn- 
tim TJ^Y be ledi^vd ?>c1b l^n1 thi: lE^J^ra-pd lor erti- 
mating iDtn^^L unnpiahcitiiin tiom ^nid nr^nn: inaHEE 
diH5 jiot tatt -m\n acccRint the nrtnasEik canbiinlian 
fnnn recentfy inroLi-TDnLled cmpieacod can:]:o:H, oe 
other Di^inu: ajuc r^ndi lIt The:;e 'jonhib ntiiin: aie 
decmi^ed elxwhere inlliL: pnbhistnii. 

SynchniTuzsr. ^ nitnif^n nonemlisition Ji^m soil 
organic nia^er. co^er cnap rtnduer, and or§anir 
ansndniEnl:: ti maoitaoi adeqnale mtio^n a'Jsi^Tdity 
Inrcnip i7nidn::tiDn ir chnllen^ing The gEEi^iahzed 
poilEm Cl ni^o^^ nonerahzatun ana czop ni^o^^ 
i^tatf 3Z {HEienjed m iigure 1 The laJe ol nitio^n 
mmdHh^tioii hmm iz^d cn^DC rzatter and lecentLy 
nKxii^xiiaJed lezidaEn and ai^^i^rdinej^l:: tyj^mlly penlz: 
beJoc^ tlie ocp Teacher ch: mannnnn ihJe qI mtin^ii 
im^e EvHii m ai^fuuE r^enc. iDlo ^c. biE tjuou^ 
le ad niLg or dnDTnlicnticn ijinc^cinan oi nitrate ^ '^iZ- 
eoir: mtn^^iL in we t ixnl and nihseqoenJ '\nzz tn the 
atnum^eiej innbe ^i^rfantia] iJ E^ni^zz'je ^^nler trom 
nun or Lm^ticn ir appLied to the held in thij EarE? 
weekrot tlu ^uwing:^a::nn. 

Shcrt-sea^Em cropc with low nitni ^n recpiirement: 
mich a::l£aJy ^eje and lodrJie:; ^tiole ?i may pro- 
duce weB with the nrtns^n avai]id7le trnm izid oi^ut 
ic ma tter plur CDTiEr inoprt^doi: ind/07 a coicpirt 
a^^^aaan. Cn^ witli hLgltr lutiopn reqinreniej^t: 
andlan^r ^wmg ^reainin:: oft^n need i^ojplemenlal 
nH4iL^TT3^ apphca^onr oJ or^mc luiio ^el Itfrtshsir 
Ibr many ^e getntle jo^ qiiahsy ^ an znipDitimt an 
yield Pioductias, Dolnr, andumJoiimiy eanbE^onlt 
cal and nitiugtn mai ingtmenl m oltEn the ^y la 
maMF^nmi? thene Lpiahly aJtribnten 
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litiE 2 Nitic ^a lEqiiiiEiiuint ol ve ^ tEhle cmps based i>n aaEOfol nmc^n ^ptnke 
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NTJTRJENT SOURCES 

Caver Crt^s 

CtTucj oi:^ £v and trzp iiumBiib [bid □r^nu ma^te 
Id nab aiid reams Tiitaft knjiing nutiKnt nmon, 
and :iilI BiDisan. ilk CeiMchh^ CGVBi ODp: QiE widal? 
Tiizd in qe^uuj: ^lEniiing^y^iteirc b^Eiairx tht i^niate r: 
mild enougli to =^|jjl4 girwth dunng tte talL vnri^x 
and #arJy ipimg uk mo^ cn^ pn^duiz^iDn eupel: 
NanlEjaniinDur covpt cuDfc:, ^ndi a:: graz^e^ and 
G?E5iQi ^fecer aie piefened m zituibDn:; wl^ie natn- 
ent aum^Hi^ty r- Itgti in dit sJl and wlifiit cover ODp: 
on ti^ mant^ and jnhoz^^is tlol ^fou&i othEi^ffiis 
be Id:^ by lEE^nn^ or ninaU tTcjntgiimf:: ako tend In 
be nxne iokiajit dI mickr iBnifciahne:: thui k juiue:: 
IcpmiBj fo atnuzpliEEk: mha^n at kart i^h^n aai- 
cenlmtiDn:: o1 ironed m^iD^n n\ tliE ^oil aie ^o^ ^nd 
aojiv tlv net ETJiuMialEty ot iiitn^^^ in tte aop^iing 
^j/^hjiTL Mixtures dI Ie gom^: and ^raizxume acam- 
non Jjiife^be:[ra3 'Jt gn:= ccr^non^r 3d& nicDsix 
avnid£ng li^ oinl niTEO^n coTEsntiiLtian:: tlion niu^i 
ottiEiwis mhiot ir^tEniL Miytine:: abo enmie tha^ ^ 
oj'TST oup E psi:du£tiv& raider a rar. j ol ^reatl^r o^n- 
dition, due to (he diiteieni enviionmEnol balenrce:: cr 
IhE 73ixnt: ]3ant upeoe::. 

In CaWorma, cirjEr ciop!: typcafly tzikfi np or £ik 
fiDHLlDQ !□ 2DD poundr oJ mtiD^n per ajue 111- to 
^■4k^la) Cover ciDp: ore otten ti&Ed in^ the idiI 



^hfiL^ cajbon l^nitiopn ^di\ mbDuIe::: thzn 
2D] 1e g, 1e gamemnd Toon^ irtB^i: ol ceEEal: and 
znn::tiini::[ 1o sOnevE a n£f releaiz □! nitio ^n to the 
ixd En [nder Id b^ unbceqaent ^ ^dle Qopz The 
hi ^ mtm^n conJent in arrEi cinpc jcdiurer ODnipe- 
tition Jor ncfEiBl mtiD^n b^tweeii the ^^fuz^qoeni 
vegeti£ilE [ncp and the ^deI iniizmbiata Viun oa^m 
crop: vidi a low mtnt^n DontEnt, nunh a:: inatnie 
ceiejli: fLe, CTJ latiQ ^701) are msipcralEd nda 
the zcil, iniuixqaEni "n^^t nnp: man be ieoqiD- 
liilly nUaogEn dEtnafnt becaa::^ zaJ mimobe:: jizb 
airailable ::oi1 sntnsgEn to bieiib down cIiE DavexEncrp 
TTTii^mi HnwE^ej, i}ie:e trover cuopf: with ahighET 
CJJiatiasfc nctnifiuaital eil building nnl en ^imc 
fT^t*^. ^hxhiT advanfa^nu: Jar lcng-[EEEn ldiI ler- 
tOi^ and UTUJJuuiJiEEnii: ni ind ph^^acal piupeiter 
A kiEipr-CEini sra=:nrbra^zacactp«rEnDpi::ihEra- 
Jbre lEccmniEndeii j^EEiEhiical^, arlonga:: i'iie|||'iil? 
pEiilem:: pecimt a zrnffizEErt ^ni>i without oop pio- 
duL'tiDJizcn lEzidue dECDmpcoitiDn^Qo^ctii 

Lezi: than hall ol the amount ol nitio^nin a 
cover [insp lypcaGy beconE:: avaibbk ^ l}^ ^ubif- 
qoEntcnnp Mui:h cu the covet miop mini ^niejuaim: 
in leiairtajif or^imc lomL: m ::oil or^inic matter, 
unairaEiiiile 1d plant: The crgmii: miio^n m the 
readily decoETf^coablf fiantion. o^ covec ehoti rezi- 
duer howE?ej, [ranb« v^oy lapdly mm^oli^Hd to 
plan^aval]able Jthitl: of nitm^n in the fozrt le^r 
wcelr ajtei mrorparatiDrL Thera^E ol imnerahcitiaa 
ol available mtio^n Etdjh a cov^r crop with a law C 
NialiD {c ?tl J I mneaixr Dvei a ^- to &-w?ecL penad 
JTiSowing nuzcrporatiDn^ and Shu ntuoi:: lo j^^"- 
cnrpomtinn leveL: by weel:^ & to 9 \n^B fig. H 
Thereiore aDovcrcmpEanbea v:Jn^Db:dioii-heim 
^oiin!£ at TQ^iogeji, but lon^r-^Eaizin vegetable 
crop: ioUowing a coirer crop nstetion may regime 
additional apphration:: o^ intiogEiL latex m ihs ieil- 
ixEL When ^ntio^n fnum DDVcr jnopc irmmeiabsd 
licanbe blsn up and iL^ed by the crop orl^d ma 
leaching [tuiing i^pmg ^^^ peoEht: Rn tbzi jhi- 



J - 



Si\H FcrHtih^ Mmf^^nunrt f-nr Ofjoiri^ Cni^s 



Eon, vqcid bic oDps should be pUntod i^ti>d^ 
Eoon ciftaco^cr crap mcorporjtion. Gltbuiuj^h bhc 
cD^cr oDp EhoLiLd be Ei]k>^'cd to dt^cDinjiii^^ loi iit 
J^&t ^ Id 1 w^l& in ords to G^oid pDEmtid] Ebind 
rst£] brtJihmcnt and pCit problaib tbkit n\B\ iin&CEiE 
tlif ITS Lid uc duanmpusts 

Compost 

Cuinip:^, furticuLirlv if It ccntAina dntrndl nunur^ 
can be j1 crljtj^cli 4^osl-4^ln:tii c or^nir sounir oJ 

both mjcro- aivd jnJuronLitrJcnis Wbw!n jppi^ut^ 
compust, ttic chjilWigCr hIrt Id kriDU ibi comply it ion 
^nd to uiidi^Tiitiiiid hoiV to use it nvrst dJccjoitlr 
The gro^x CT shoLild knon the compoEtui;; pa>n^ 
UEod b\ tlic buppJjc? OF Tidl OF bhc Bouin^ ot thr 
id^'iTutdiil Lii the compcet II die Jiut^Ldls tlut iiir 
bdJig compDFtad Eiie Joii in nutrLenb^, tlie cuinpoBt 
^'lIL HeI^c^ Lou nutncnt ^ltliLi&le Poor-quEiLti or 
immiiture compirst nui HictLidlJ^ tie up mbogcn in 
Ihr HnJ Gnd dccrdse bhc d^EnhbiLt^ ol mtnz^^cn in 
the giou"Ln^ crop ThcC N ratio ol a compost b one 
iodiCiitiDTi ol jiiIrt;;^ aidiLibJit^' As tlicC^ rdtio 
risci fll]o\c2n L, thelendcno lor rutrcH^cn liom the 
5dLL to be Lod up utirasa A cojnpust ^^ith j1 CN 
idtiool 1^ thj3n?l]l gcna~dlli rdcGBCh nihuf^ to 
lEie Jrucccrdrng ciop OthcTquEiLit^ consLdo-ationir 
lor compcst air g^, p^TbcLr Biir^ ptT, s^ti conccntrii- 
lujF^and puTit^' (the volume o^ ^ojI, biijxl, Gnd other 
noiior^iijiic m£]terLjiJE mixed uith tJie conipoEt) 
The N,3tLonaL Oi^nic Fro^rGm [Scctiori ?05 203) 
dscrit^ iiddjtiond] stindaids lor camp;?st iiourc^ 
fece Ihe WDF V^ site] BccEiuEeosmpcfitaniiJ^^tE le 
buEod ondn ^oghtr moiEture content adds to bhc 
a]hipQstB Vioght and Loivsb ib nutrjent arkil^'SE 
It L& not uciueueI I For a conunaoal compost to hai e a 
moistiiie content ol 25 to 30 jAJUJit 

Mineralizdtiori lEibes Irom compost appljc^tion 
lIt? leLativeLi lou, and comport ks usluIIt g poor 
sKort-to-jn source ol mtn^^en Rcient Ebudiis hEi^'e 
Ehown blut hpk^LLi no moir th^n 1^ percent ol 
Ihe niho^en m thecomp;?sl le niEide available the 
fiisl \caT bolkiivuig mcorpDratKnn ThiE mai ui [urt 
^pjEun pTDblcms with nitroji^n Icrtilization oHm 
olKer^ed during the bfansLtion hum convcnbionGl 
Id ocjjGHJC pfoductioR A Lonj^cr-term pnsgram ol 
lepfstod CDjnpQEt appLc^hon uoidd beToqUued Id 
incn^Ee bhe o\ cralL amount ol 5oJ on^mc nLtiD|jCTi 
God li^n^fie blic rUtiogt^ muisaLzatKnn petcntLii 

Manure 

Aged animal manure can be g baljnced soUnze 
ol nitnj^en and other m^for and minor nLltnoib 
Manure cdn be used m L^r]^iinLc pRxtuctmn onli jI 
li k Gpplied Id non-locd-aop liindr or IrrcorpDralcd 
lob bhe soJ Gt LcLst 12Q davb prior Id lun'ot If Uie 



oiibFc fcrbKnn e m contact u]th theEoJ, orincor- 
pcfEilcd into theEodEil loist ^daibpTKirloharrsI 
il tlie oJihLe portion is not in cnntGct ^^'ibh tliE^ soil 
OiF polcnlul Imubtion ol mGnuiesi bhe a^ EuLibDih' 
ol a confitstent ^uppli ob g nuleriGl tbkit i^r umloTm 
enough h.^ be conPidcnblT u^nrporGbcd mto a pio- 
duchon pnz^rani A public pcniqTtion ol locd-salct^' 
ji^ohLcms [clibing to manuirr fafJimbion nuj^ht hu- 
tha~ linnt bhe UEe ol manuir:, and it th unpcnidnt to 
chect i\]th futential buTCTb to be codaEn that thei 
do not ki 1 e inba^naL fK:ilLCK!s nstrjctm^ mGnure use 
Most ntanuK uh^ ui oi^iimc iq;etEibLe pfcducbon 
B composloj prior to Fldd EipplicG^n, ivhich mmi- 
miz^ lcod-5dlet^~ teLe 

CofTimcrci j1 Organic FertilizerB 

A number ol Eippni^oH ocj^nic IcrtilLTOt aie gieIi!- 
G blt^ aummon oLGmpLc^ Gie Imlod ui ^GbLO Mustol 
thse nub^LGls Eiie bi -pioduik ol Ibh, Lv^tz^lf, and 
lood prranasira^ ukIu-hItiq The commoTHGl lormLi la- 
tionh Eind nubnenb GnaliE^ ot bhoe nubt^icilE ^Gn 
conFKla-Gbh In liberal, the\ range horn Q to 11 per- 
cent nLtro|jen gdJ md^ contGjn phn^phoruE Gnd/or 
pDtK&ium These laiiliiob laid to be quite ccpai- 
Eiyc, Gnd m genoal Uieu" UEe ts coniuiod to aitUGboitE 
^^"hoe co^ er croppuig or the apphcEihon ol compel! 
is nol tf^Eibleor hjUr suppLcd uiEilbficjent mlbrient 
GvallGbLlit^' lor tlie Li F^Mimui;^ caEh mop The^aLueof 
these Fertil L/o^ Il^u^ rclGtj^d^ rGpid G^alljbiLh of 
the nutncntE coni^ uicd , 

TGble ?. Nutrient anah^is lpen?fntl of common 
oiganlc leitiJizer mGtenaEs 
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Ih£ ^hort-lBim avHiMnlity al imtnpj^t: dEpeiul:: 

}dw il WDH pn3C9:z:^il Ibble 4 L'ojupiic:: mmiEialLd- 
bon^ztfi^ Jor vzeletil: nrgEmc mtinpn znnicBC [li [bl- 

pnnr [o plfmiing or in [ni£ nr jncrc rupplemeninl 

MiiSenRl: :n2ch or piDC«^::ed liqmd imb, ligiEid 
ODyWuji tdbbL or JDdiura nitnJe rtciy aim be aj^bad 
tluTTUgh iIii|:iimgEtion h^erl: SnniE oI ihfije pmi- 
iiL-t: conlnm izniJI jajtiJ^: thai aiF r^c^icndiiblp m 
wzJEr birt ^ict truly rohdilE, Q\e wai&i tQtiHdnii luc- 

■H^raTy ^tp Trm- ii ii 1 1 tptirm TydnTnr ttt;^ TUTnrwffi QaBZB 
parhrlnr loWEim^ tiu lUltllEnf fOnlBni d^llTCIPji 

iE3 thfi cnnp Diluiz iiqmd "iEnr" Luiu tiipix inai&ii- 
al: ai£ ::nEDfftiinc:: Bjiplisd in tSu ::de1 or Lpiaypd 
duEclly on ihs plant m an Eticnt in cmpia'n nnlnent 
airailabilily, tut lh& valoE ol du^ izara:: anntnEnt 
iziora han SIC t been ckarif Bct^ltihEd- 

CertauL by-prcdniit:: nl ths meat pirweiznng 
iDiluj^^ ruch iki: bkmd aikilxiiic ^^Eal::, havsbBen 
n^Ftn^fEii by iniEC VE^bbLE ^uweh: and ^^bipfen: 
^rmiulel-i^likJ&Ei Ec^zcm: Mined Chilean mbalE 
^minnu nitiBEe] , a^DoiQ nt liitiu^n tiiat i:: la^ndLy 
a^aJabfe Co pTant;. war an impDciant compDneni 
qI {ngmu: JkrtilL^r pro^aiDiriD tiu {."GLif becam^e 
ol It ralatiTply low nidj nJubility. and aas ol 113. 
HDwe^iei; onrc^Em thaJ Dx mmm^ and. uiz ol thu: 
pudnrt piEani envuDnniEntal ndr. a:: weH a:: tfis 
widffi^pmad vew withui ihs oi^iui: moTEiuEni i}iaf 
icl^anre cm a::nluble nunEnl nitm^n Eertili^Err: 
inrcmpQtiblE wnlh d^imc pnncipkc, ha:: IsrmJed 1^ 
uiM in iw!ent yiiair ThB IK3? irunEntlv rectact th? 



mx ol ChOBm mfmfr to T\n moip thim ?Q p^mnl d^ 
ictal lutio^n u::e and iDandilB^ QiRi dgmiE pm- 
diurei^ dEVpkip a j^n io pha:^ oat Chitan nitiatp 



Or^m: I«rt0i»r djmoi^ commonly contam onp or 
inort minor ^kniejit; A number ol bquid malan- 
alr and (^a:: hie aln^ ayiuLiblp thit provide one or 
moi^ mmor Element: S^mu ol dune matenak ite^ 
b« ui^d in izn^^n ryrtemr or ao^bed ^o foba^ 
Fiald tnit evalun^ing tlie etlEctiveneii ol niuior 
ebmenl Jobar azpluration:: vhen coil nutneni levels 
ai? abcady adequate do rdit ^tow a conizitent pat- 
iam ol crop ra^rporLia TIk co:±: o/ d*se material:: 
voiy mda^ Synthetic tertibsr^ may be perrrattad 
by a csrtifyiJkg a ^rcy uk cpe4nbc cinnnn7tarB:e:: far 
corrtctiDn ot nunor aEeruan^ dahiZiencia:; Synthetic 
mnioi ^lem^nt Jartiluair may contain hzfardoiE 
mUenalr uiied ac bller^ or other cantniiunant:;. nnd 
theia 1:: debute over the ^1^ ol tha::e sutEnal::, eu^n 
in^^rroILaiiEinnt:, m orgimc production ::y::temn 

Sp<dAl-piirpo5« Fcililizaf 

Specibc aiprD^ed raitnent ^luict: ot poiaz:aum, n^al- 
dum, aiki ma^nemuni nuy be uiahil to nn orpruj: 
^ower ^iun a detunany or md^a^nce nmdu^iad 
by aLoiLia::t Malenal:: ::uiih an gypcum^boE, and 
potiti3iuni-miL pia:num ^uUa!a have "been in una 
in agnc^tuxe loi many ve^n:, and thox vulna iz 
tborougldy ^an^ed Thica matenab: m^ b« u=ad 
to correct debcsnoen or imbnlancen o J jxitacnruiik, 
calcmm, or rragnemum, or to raine noil pH Gypcum 
m abn iE=ed 1o improve water inbltration on noOn 
nflt-poor ::trucnije CrDvem and reneaicher^ ara 
^fin equating anuruber od other npecial-purpoca 
trtihxerr and ^ovth eniurijier!: MntenaE: derrvad 
from Jtlp iind other piocenred neaweedn canlain 
nutnantn and ot^en ptinl liormciner and grow^ 
regulator!: S^rue ruanuiacturac: chim tiat muscdjs] 
3Di! ntmiulant: enhance pDwJk or reduce noalpenb: 



lii^le t Net 3iitro ^n mine ntl^ation Las a peirenti^ of initia] nrguuc niCro^n^ fiom or^zmc 
lartiluer^ 3S influcnceiiby teaqie^^tura and Ifngth oi in^njbation 
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Bek mrffi^, }ian^E^, Joliai nsfcEiii and inigir ^cht- 
bon::, and GthEi znalBnal: arc aj^iJif d in ihiis imln- 
Enr [IT n^^ IetgI:: l&ELf) m pLsjil ^p m 7\n ahann^ 
■fa iin|JiuvB ths ptiDt':; rBzurtzruzE to ptit Thfra e: 
imzaid DOHnddc dkta i^iipprotifig diE Eitnary cr rccf- 

CHARACTERISTICS OF ORGANIC 
reRTILIZERS 

Orginf fjirhTiwir Tnafar^lr iJuue a nmrb€r oi cliar- 
azteniTb^ that dritin^n^ thfin Hani coiwentiDiial 
titihzEir I>e tey JBatniEr to comnd&i m el Icitihty 
iTuna^mflni piDgnuc eue buBi, nutiiEnt a^aibbiLit^ 
aniL miEtainuty 

Bnik 

Mikiiy DTganic fcEhlizQi mn^na]:: \€ g, «]nip[]^ 
or Ddi^r arguuc by-piodiurliih are ^nenJIf le^:: 
cancEntEL^ ^□uice:: of natn&i±: tSuii iUE cohtejl- 
tiDiul ^4irti1i mrr Aj^r^Hrm mie:: Loi tSuiK matCTL- 
atiire cDiimiDnly ^ ta 10 tmc: per acre \112 -22 4 
T/liaJ, a]irttiraer more GiD^rei^ nted ta con^dar 
liDW th^y mQ trani^pDrt ::tcu^, uid npply roch larp 
qoimtitiB^ of nuteml Lax^r rtara^ lacditiec and 
:^pecial luiuDing^qa^nnunl t\^ be n»E=3aiy 

Nutrient Avdiljbilily 

Qignfui: iWnli ?jiT^ n^mn TnrTnrJji boEb a i^tupeEf 
umall piu|-UL(iuti ai icadily a^stE^bl^ u^iubt nnti^ 
enln [md anotiifc nnlxicn^ irBcdnn that i:: Bithar 
iina?ai]abl£ ^o ihp plan1 di avsiLablE nnly gradit- 
allf D?pr hine ThBn^ malBxiBl: ar a ^np n£Eii lo 
t« aj^lud BaxliET m anhd^ahnn or planJ Jintntional 
icqLiinanfntr, oiten 2 1d 4 wee^ b^JDic Tmhrmntr 

CKL nucntiii) actiTity a Tart- nJ inrfing With ih? icil 
□r 4rjtT^rTnjiT a| zo^ T^rTT . I LI f4J Qi t^mpErBtonj will 
^Jow imtoEnf availability Thf Dompo^tuin. and 
puticlE ULS^ ci^ ihE nLitcnal can aliolie dElEnEoimg 
hctoiz m ifap iat& ol micfubial dBcompczitiDn and 
znUoenl a^ailabibty Amnrp DOiuzEnlniJEil, ImEr-lex- 
tnipd HiatEoal ^he rally dEODinpicz^ ani ^eIedse^ ±: 
notnent: moiz icad^ tlian doE^ a DoaiLEr lEnrhnE 

Uidfomutv 

QigHni£ ^Bitili^j Tnafanalr cHn~?aiy DonndETably 
with FEnpect i:] partudf zibe , lEOEtiifE ixuiJEnJ, nnln- 
EoT amJEnr, znd natnEni ilE^uijaticn Snnu ol tlir: 
inconiartGnry l: mhETEnJ m tiu maJifDalr bEcani;^ ci^ 
tha naioiz ol tliE pmduL'tiDn pn3C9:z: and tliE bet that 
tlia:^ aiE Dr^Emc maJifDalr ilnf cnntinnE 1d chan^ 
dumkg triETLipcTt and irtora^ Gnnvcr: ^^hcoii try tn 
df tEnmnE the ODiupaiaticn ol Izy lEitili^c Tnaipn- 
■e\z and kEap laconlr of th^ox panatunn: G\?r tima. 



It mayba wortfawhilE in ixnd i^ui^ib:: ol cnmji_LL 
and Dii^inu: lEitil^mn: la an mdEpcndEnJ hd^oraimiy 
Jbiaialy::!:: 

Hie ti^iniaticnal period JariiEW oi^nir opera- 
hon:: j:an~bE tliE moul damandingin ^Ennirol ^tnl 
iaxtihtv irmm^niEnJ Thr: nrbEEraiis ths bsiiEtii:: ci^ 
^ceI binlding and ::cil oi^mic matdsr nnpoTsnunf 
^^TE Tic; TEt bsEn i^di^hi en a tian^hcnal ^Id.bnt 
tha g[DW¥r r: liiintzd ti cnly alEW inhiblf lErtili^ 

TnatPrralr GtOWEI^ ^m Ep^pCDHflCe doEnig tiu tlHIl- 

atmrcil penod, ard a:: lh& icil qi^utc ntaitai builds, 
lin bsnEiitr aiE lEilEi^lEd m uTi^iupad nod lEitibiy 
Appnt^ad n^tanat tit:: hair£ basi dEvskij^dl:^ 
tha NOT and includE abmodian^ dI ma^Eoal:: bi 
^nipplaniEnJ ^zop nutntiEiiLal nE^dir Matioaab trom 
□E^me DJ natural ^niin!?:: may caatam faniaim- 
nani:: ^nch ar -rattr liEavy mEtat, srulbDrnn thai 
may acL^nmiilat^ to ^ckic bu^l:: onii giv^£n Jaald. 
Chccca ^^E^uGy tnnn ihs matpmh: a\3ilabla, kskjw 
tha UJUJLS ai tbs malEnal hikI it: con^oEatirirL 
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An ctclfisBiL YcaviD nl ikn pn blic3 lu^a l^ 2YAiLflb4c ca hbc A^E Cc^innu BxuboE? Vmcca 

"I5l5r-1D; i-Q73"rfU&-^&- 1 

fi I4J(I[1 ICCI6 bh [Ic Rryja^ u[ ikr Uilrrnit^ Evf Cjbtjraii, DiynnB \ii .^rnllHic aul Kjriun] RL^uaEm 
Ail j^ Lk 1EK rnnl- 

Tbe iJahcojl^ of CjllQikiL^ |vnlLi1iib dkcdicdBilHi li ch^iiDlinHl DrriDi' pchah on iLf hL^fLarncE czski^ Ulkiul 
urtBia, icL^pi^D mj {p-ulcr nlrubt^ prf]fnABL~i ^aHLladlHy izLEldligrli] zleuI ttu [Iil"? I coh Jilia n« iLbUiii \n [^tg■J^c^ frr 
cfidJbirlhJ phi iicsJ ht mrjiLzl JBshiliti eheJihI L^nu^fi Ljlmi (c^hlt r-ic b tJ ht yracbr c}urncfccnilK3] jdceiItl', 
QuriLD 1 1 Ld I Lu agr UEoaJ EMirntrliin ciicrnakip or^Lita^i^ j cnvcrcd vcItj^h LTiv^ziTbi yc^ideh jn iprjiBl ilni bbd 
^^lo3Hi ncTHriJ^ K|Bn4i'LJ rLLrnni ^Kriazini en ii'4mBi {>r Jui ulhrr 7ckna« Tko irrrcd on uctfru dvlT dumzg a 
711 r or in u i^npiigi] ipr L'Epnlitvn \\>w ^ blL'h a LiEnj^i^ft ^^d^ ^LAt btru nutbi>nrLJ] m aa^ uF ih prugnEiu nr 
Drtn ikici L Hivcnih poiin t^ inhrHdrd Ij^ he LiiH^blc nt iLiih iLr pmi bidb^ c\\ afiplEibLc SliLr anJ ludcnL b^i 

iTiqaiTKa ETjiiLlliiy 4kc UDT^mitii^ hli odl^^innidlfli a prluiici bvit Iil Jiicdi^d \v ihr AJFrmQLtnf ^Lji^o^bifT 
T^ noKDU L ^r> Hin E^iiLc^r, Udic E mh □fCjbtjraii Hi^nrvJrivic isd rsiriunl UrMTViucv L] LI FnuicEo ^4 6di Fbi^r 
GnyDDd CA J^-4l>07-=^n^1 l^iD] 9fl7-l](19fi Firr ■ Tttj: iiiiL>s of udic r Eiichiki] knu edLJ (HW> i^-Mffl-rt I[>t kelp 
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TLih p«L4i^4ijn 1ii£^ huun ^emib^ [naavk peer irr^n^il tjr LcckuioiL juraiaci l^i L^Bi^rn-Gti a\ 
^bnofllE LJiLir Lir \r^4ibb Cmp 
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